Platelet GPVI binds to collagenous structures in the core region of human atheromatous plaque and is critical for atheroprogression in vivo.
Platelet adhesion to the atherosclerotic vascular wall induces thrombosis and boosters vascular inflammation and atheroprogression. In the present study we studied the binding of the platelet collagen receptor glycoprotein (GP) VI to human atherosclerotic plaques (AP) and the role of GPVI-mediated platelet adhesion for atheroprogression. Soluble GPVI-Fc fusion protein bound to immobilized collagen type I, collagen type III, and predominantly to the core region of human carotid atheromatous plaques. The pattern of GPVI-Fc binding was similar to the immunostaining pattern of collagen type III and differed from the immunostaining of collagen type I, which was more intense in the cap than in the core. Plaque-induced platelet aggregation in stirred blood and platelet adhesion/aggregate formation under flow were inhibited by the anti-GPVI monoclonal antibody 5C4 or by pretreatment of plaques with anti-collagen type I and anti-collagen type III antibody, or GPVI-Fc. However, there was no correlation between GPVI-Fc binding and platelet aggregating activity of individual plaques. GPVI bound also to atherosclerotic arteries of ApoE-deficient mice in vivo as assessed by small animal positron emission tomography (PET). Prolonged administration of soluble GPVI attenuated atheroprogression in ApoE-deficient mice. In humans, GPVI binding to collagenous type I and type III structures of the plaque core region mediates plaque-induced platelet adhesion and aggregation, but GPVI binding is not the sole platelet-activating determinant of plaques. In mice, GPVI-mediated platelet adhesion to the atherosclerotic vascular wall is involved in atheroprogression in vivo. Taken together, our data suggests that GPVI is a relevant target to prevent atherothrombotic events and atheroprogression.